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(54) Device for damping the oscii- 
latiohs of rotary components of 
printing mechanisms ■ 

(57) A mechahism which applies ink 
to selected portions of a running 
paper web preferably has an im- 
printing roller and a counterroller. 
The web travels through the nip of 
these rollers, and the protuberances 
at the periphery of the imprinting 
roller receive ink from a trough by 
way of a withdrawing roller which 



dips into the supply of ink in the 
trough and a transfer rpiter which 
delivers a film ipf ink from the pe- 
riphery of the withdrawing roller to 
the protuberances of the imprinting 
roller. At least the imprinting roller 
is hollow and confines a dynarhic 
damping system 1 6 whose natural 
oscillation freiquency is attuned to 
that of the roller so that the system 
danips any oscillations of the Im- 
printing roller when the mechanism 
is in use and prevents the roller 
being lifted from the running web. 
Additional damping system or sys- 
teriis can be Installed in the coun- 
terroller, withdrawing roller and/or 
transfer roller. 
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SPECIFiCATION 

Devices for damping the oscillations of ro- 
tary components of printing mechanisms; 
5 for running paper webs or the like . 

The present invention relates to mechanisms 
for applying printed matter to running webs of 
paper or the like. More particularly, the inven- 

10 tibh relates to i^prpyemeh^^^ 
damping the osciijatfohs of rot^ 
in such mechanisms during applicatibri of 

• . printed matter to running, webs, rtrips, 

strands, sheets or the like. Still more particu- 

1 5 larly, the invention relates to improvements in 

' means for dainriipihg the oscillations of imprint- 
ing, ink transferring. Ink withdrawing and/ or 
other rollers in mechanisms which: are utilized 
to apply printed matter to continuous running 

20 paper webs or the like. 

It is known to apply printed matter to webs, 
sheets, strips, strands, tapes or like elongated 
or endless commodities while the commodi- 
ties (hereinafter called webs for short) are 

25 nrioved lengthwise through the nip of two 
rotary components, one of which applies 
printed matter to selected portions of the 
running web and the other of which consti- 
tutes an anvil or back support for the one . 

30 cprnponeni the cbmponbnts are nbrmally rd(l- 
. Aers which rotate about parallel. axes trans- 
yersely of the direction of lengthwise move^ 
■ lirient of the web. If the web is to be con-" 
verted into sheets which are thereupon 

35 stacked, perforated and connected to each 
Other to form pads, note books, exercise 
books or the like the imprinting (ink applying) 
roller is Often formed with axially parallel 
peripheral projections or ridges which provide 

40 the ruhnihg web with lines of printed matter . . 
so that the web can be subdivided into sheets 
which are 'ready to be assembled into ruled 
pads or analogous stationary articles. It is 
clear that the imprinting roller can have any 

45 other profile, depending on the desired confi- 
guration and/or distribution of printed matter 
on the running web. 

It has been fourid that printing mechanisms 
having relatively small rollers (especially small- 

50 diameter imprinting rollers) are more satisfac- 
tory than those which employ larger-diameter 
rollers. Smaller-diameter rollers can be readily 
removed ifbr inspection, cleaning, repair and/ 
or replacement. Moreover, the spacS require- 

55 ments of the printing mediahism can be re^ 
duced considerably if the diameters of its 
rollers are relatively small, especially if the 
printing mechanism is designed to apply ink 
or other coloring matter to several webs which 

.60 run along discrete paths, normally one above 
the other. In such printing nriechanisms, even 
a minor reduction of the diameters of rollers 
entails a significant reduction of the overall 
height and renders it possible to place the 

65* neighboring paths for two or more running 



webs very close to each other. 

The profile at thi9 periphery of. the imprint- 
ing roller reduces its homogeheousheSs. In 
other words, the mass of the rotating imprint- 
70 ing roller often varies from increment to incre- 
ment as considered in the circumferential di- 
rection, for example, when the periphery of 
such roller Is formed with the aforementioned 
ridges which are used to apply ink or other 
75 coloring matter to selected portions of a run^ 
nihg web which is to be converted into dis- 
crete sheets of ruled pads or the like, Thus, 
whenever a ridge of the imprinting roller cohr 
tacts the running web, it bears indirectly 
80 (namely, through the medium of the running 
web) against the rotating anvil or counterroller 
whereby the resulting shock induces or tends 
to induce oscillatory rhbvements of the im- 
printing roller and/or other rollers of the pript- 
85 ing mechanism. As the rotational speed of the 
rollers increases, the oscillatory movements of 
the rollers become or are likely to become so 
pronounced that the imprinting roller is tem- 
porarily lifted off the running web, i.e., a 
90 ridge is likely to be moved aWay from the 
path of the web at the exact moment when it 
travels past the counterroller or anvil whereby 
the printed image on the web exhibits blank 
spots which are typical of low-<?uality station- 
95 ery products. The reasons fbr the presence of 
blank spots on certain portions of the running 
web will be readiiy understood by bearing in S 
. mind thaithe aniplitud^^ 

nients of the imprinting roller and/br counter- 

100 roller can be sufficiently pronounced (especi- 
ally at elevated speeds of the rollers) to cause 
the width of the gap between the two rollers 
to exceed (at times) the thickness of the 
running web. Moreover, even if the amplitude 

1 05 of oscillations of the imprinting roller is rela- 
tively small, the image at one side of the 
running web can still exhibit blank spots if the 
amplitude of oscillations of the counterroller 
or anvil is more pronounced and /or if both 

110 rollers oscillate in such a way that they move 
apart and increase the nip therebetween at 
the exact moment when a ridge of the im- 
printing roller travels past the counterroller. 
Owing to the just discussed behavior of 

115 rollers in presently known printing mecha- 
nisms for running paper webs or the like, the 
speed of the rollers cannot be increased at 
will. Therefore, such conventional printing 
mechariisms are likely to constitute bottle- 

120 necks in production jtiies wherein webs of 
paper or the like are withdravyn from rolls, 
impriiited, severed, stacked and connected to 
each other to form writing pads or like station- 
ery articles. Moreover, the aforediscussed be- 

125 havibr or rollers in conventional printing 

mechanisms inriposes limits upon the extent to 
which the diameters of the rbllers can be 
. reduced because the rollers must exhibit a 
certain resistance against flexing in response 

130 td the appiicatibn of mechanical pressure. 
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under the action of centrifugal force and/or 
for other reasons. In other words, there exists : 
an urgent need for a printing nriechainism with 
rollers whose diarheters are as small as or 

5 srhaFlef than the smallest diameters of ccinven* 
tional rollers arid which can be driven at: a 
speed greatly exceeding the R?M of rollers in 
conventional printing rhechanisms for paper 
webs or the like. 

1 0 One feature of the inyentioh resides in the 
provision of a mechanisnfi for applying color- 
ing matter (e.g./ ink) to a running web of 
paper or the like. The mechanisrn comprises a 
plurality of rotary components, at Jeast one of 

15 which is hollow and exhibits the tendency to 
oscillate at a predetermined natural frequency 
during rotation thereof, and a dynamic damp- 
ing system which iis installed in the one com- . 
ponent and has a natural ospillatbn frequency 

20 attuned to that of the one conipphent so that 
the systbm damps the o$cillatioris of the one 
cbmpohent When the latter rotates. 

The one component may constitute an im- 
printing roller whose peripheral surface has 

25 one or more protuberances contacting se- 
lected portions of the running web wheh the 
prhitlhg mechanism is in use, a counterroller 
which is disposed opposite the Imprinting 
roller (s6 that the wdb advances through the 

30 nip of these; rollers) a withdrawing roller which . 
dips into a supply of liquid coloring matter 
which is stored In a trough or another suitable 
receptacle, and/or a transfer roller which de- 
livers coloring matter from the periphery of 

35 the withdrawing rolter to the protuber^ 
the imprinting rollers. 

The dynamic damping system preferably 
comprises a substantially cylindrical mass 
which is coaxial with and is confined in the 

40 interior of the respective rotary component, 
and means for coupling the mass to the 
respective rotary component so that the latter 
can oscillate relative to the nriass, and vice 
versa. The coupling meanis cdmprises one of . 

45 more elastic elements, and siich coupling 
means may further comprise a cylindrical 
sleeve which is coaxial with and installed in ; 
the interior of the one component. The elastic . 
elements may constitute rubber rings which 

50 ^XQ mounted on the end portions of the cylin- ■= . 
drical mass and iare installed In the sleeve s^ 
that the peripheral surface of the mass is he|d 

: oiit of contact with the internai surface of the : 
• sleeve... 

55 the hovel features which are considered as 
characteristic of the invention are set forth in 
particular in the appended claims. The liri- 
pirpved printing mechanism itself* however, 
both as to its cohstructioin and its mode of . 

60 operation, together with additional features 
and advantages thereof, will be best under-, 
stood upon perusal of the following detailed 
description of certain specific embodiments 
with reference to the accompanying drawing. 
. Figure T is a schematic partly elevational 
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and partly longitudinal sectional view of a 
printing mechanism which emix)dieS: the in- 
vention; 

Figure 2b ys a side elevational view of the 
70 imprinting roller in the mechanism of Fig. 1; 
Figiire 2B is an enlarged transverse seo 
tional view of the imprinting roller of Fig. 2a; 
.and 

f/gure 3 is ah enlarged fragmentary axial 

75 sectional view of the imprinting roller. 

Referring first to Fig. 1 , there is shown a 
printing mechanism for use in a machine or in 
a production line for the making of stationary j 
articles, such as ruled pads, books or the like. 

80 The printing mechanism comprises a recepta- 
cle 1 (e.g., a trough) for a supply of printing > 
ink 2 or analogous liquid coloring matter. The 
receptacle 1 receives ink (either continuously 
or at intervals) from a main source la by way 

85 of an inlet 3 which is connected with the 
dischai^ge end of a conduit 3a containing a 
suitable pump 3b. An outlet 4 whose intake 
end is disposed at a preselected distance f^o^^i . 
the bottom wall 1 b of the receptacle 1 en* 

90 sures that the height of the supply of ink 2 in 

the receptacle is constant or neariy constant 
. even though a certain amount of ink is contin- 
uously withdrawn by the peripheral surface of 
a withdrawing roller 6 wh jch dips into the 

95 supply of ink in the receptacle and delivers a 
film of Ink to the peripheral surface of ah ink 
transferring roller 7 (hereinafter called transfer 
roller fpr short). The roller 7, in turn, delivers 
ink to selected portions of the profile at the 
100 periphery of an imprinting roller 8 which Is 
adjacent to the path of movement of a contin- 
uous paper vyeb 1 1 . The latter js transported 
in the direction indicated by arrow 11a, e.g., 
by two advancing rolls 1 1b,at least one of 
105 which is driven to rotate in the indicated 
direction whereby the web 1 1 travels in the 
direction of the arrow 11a. The Hmprinting 
roller 8 cooperates with a complementary rol- 
leror counterroller 9 which constitutes an anvil 
1 1 0 for the protuberances at the periphery of the ^ 
imprinting roller. The web 1 1 advances , 
through the nip of the rollers 8 and 9 and one 
side thereof is provided with a printed image, . 
e.g., a series oif parallel lines which extend at 

1 1 5 right angles to the plane of Fig. 1 . As stated 
above, the nature of the printed image de- 
pends on the intended use of the web 11; it 
may consist of parallel lines, it may include 
such lines pliis numerals or other indicia, or it 

120 may merely consist of indicia (i.e., printed 
matter other than lines). The directions in 
which the rollers 6, 7, 8 and 9 rotate are 
indicated by arrows. The reference character 
M denotes a prime mover for at least one of 

125 the rollers 6-9, e.g., for tiie roller 8; If the 
prime mover M drives only one of the rollers, 
the other rollers can receive torque by way of 
a suitable gear train in such a way that the 
rollers 6, 7 rotate in opposite directions, that 

1 30 the rollers 7, 8 rotate in opposite directions. 




: and that the rollers 8, 9 rotate in opposite 
directions. 

It is further clear that the number of rollers 
in the printing mechanism can be reduced 
S below or increased above four. For example, 
the roller 6 can apply ink directly to the 
protuberances of the imprinting roller 8, or 
the printing mechanism can comprise one or 
more additional transfer rollers between the 

1 0 rollers 6 and 7 or 7 and 8: The provision of at 
least pne transfer roller is desirable in many 
instances because it ensures a more uniform • . 
transfer of predetermined quantities of ink to 
each and every protuberance at the periphery 

1 5 :6f the imprinting roller 8. The nip of the 

* rbllers 8 arid 9 should be jiist wide enough to 
permit the web 1 1 to pass therethrough while 
sirhultarieously ensuring that ea^^ 

: protuberance at the periphery of the roller 8 

20 will apply ink to the adjacent portion of the 
running web 11 when the respective protu- 
beirance travels past the nine o'clock position 
of the counterrbller 9, as viewed in 
Certain details of the imprinting roller 8 are 

25 shown in Figs. 2a and 2b. As rnentloned 
above, this roller is intended to: provide the 
running web 1 1 with lines which extend at 
right angles to the longitudinal direction of the 
web. The thus ruled wiab is then severed, 

30 either transversely or transversely and length- 
wise, to yield discrete sheets which are 
stacked and connected to each other. For 
exampliB, each stack can be fprrned with a row 
of marginal perforations for the convolutions 

35 of a spiral binder or for the ring-shaped por- 
tions of a so-called twin-wire binder (aliso 
known as Wire-0 binder). 

The imprihtinjg roller 8 cprnprises an elon- 
gated hollow cylindrical merhber 1 2 Whose 
. 40 end portions are connected with the stubs or 
trunrijohs 1 3 of a composite shaft. The trun- 
nions 1 3 are jburhalled in a frame 1 3a of the 
printing mechanism (such frame can form part 
of the receptacle 1, see Fig; 1) and the 
,45 composite shaft is driven by the aforeme^^^ 
tioned prime mover M. Altorhatiyely, the : 
prime mover can transmit torque to a gear 
(not shbwn) which is nriounted adjacent to the: 

* one or the other trunnion 13. The dylindrical 
50 member 12 constitutes a hblloW tubular supr 

port for a liner 1 4 which is an envelope 
surrounding the peripheral surface of the 
member 1 2 intermediate the trunnions 13 
and having a ribbed profile whose protuber- 

55 ances or ridges 14a are parallel to tlhe com- 
mon axis of the trunnions 1 3 and cylindrical 
member 1 2 and serve to apply lines of ink to 
the running web 1 1 . The top lands of the 
ridges 14a receive films of. ink from the 

60 peripheral surface of the transfer roller 7. 
The construction of the rollers 6, 1 and 9 
may but need nbt.be similar to that of the 
roller 8 except, of course, that the rollers 6, 7 
and 9 need not be provided With the periph- 

65 era!, liner 14 of Figs. 2a and 2b. 
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It will be noted (see Fig. 1 ) that the outer 
diameter of the imprinting roller 8 exceeds the 
outer diameter of the counterroller 9, and that 
the outer diameter oif the counterroller 9 ex^ 

70 ceeds the outer diameters of the rollers 6 and 
7. This is a piresently preferred design of the 
printing mechanism; however, it is evident 
that the outer diameters of all rollers may be 
identical or that the outer diameter of the 

75 roller 8 need not exceed the outer diameters 
of the other rollers. 

. the cylindrical member 1 2 preferably corh 
sists of a suitable metallic material, and the 
liner 14 may but need not consist of a sy^^^ 

80 thetic plastic nrtaterial. It is also possible to 
make all component parts of the roller 8 
and/or roller 9 and/or roller 6 and/or roller 8 
of a metallic or plastic material. 
Referring now to Fig. 3, it will be noted 

85 thai the axial length of the liner 14 matches . 
that of the hollow cylindrical member 1 2. The 
ridges 1 4a are provided in the central portion 
of the liner 1 4 between two circumferential 
grooves 1 4b which separate the ridges 14a 

90 from the flanges 14c at the respective axial 
ends of the liniar^ 

Fig. 3 further shows that the axial passage 
1 2a or internal space of the cylindrical mem- 
ber 12 contains a dynanriic damping system 

95 16 which is designed to prevent oscillatory 
movements of the roller 8 or to maintain the 
extent (especially amplitude) of such move- 
ments within a range which is sufficient nar- 
row to prevent the oscillations from interfering 
1 00 With proper operation of the printing mecha- 
nism. 

The dynamic damping system 1 6 comprises 
a cylindrical mass 17 having smaller-diameter 
end portions or stubs 1 7a, and means for 

105 coupling the mass 1 7 to the cylindrical mem- 
ber 1 2. In th^ illustrated embodiment, the 
coupling nneans coniprises two elastic ele- 
ments 1 B in the form of rings which surround 
the respective end portions 17a and are in- 

110 stalled in the respective end zones of a cylin- 
drical sleeve 1 9, The sleeve 1 9 can be said to 
form part of the coupling means for the mass 
17 arid is fixedly installed in the passage 12a 
wherein it is held by one or more fasteners in 

1 1 S the form of screws 1 7b, bolts or the like (see 
Fig. 2a). Metallic Washers 1 8a can be placed 
adjacent to the inner sides of the elastic rings 
18. The purpose of the rings 18 is to ensure 
that the mass 17 can oscillate freely with 

120 respect to the cylindrical member 1 2, or vice 
versa. To this end, the rings 1 8 maintain the 
peripheral surface of the cylindrical mass 1 7 
out of contiaict with the internal surface of the 
sleeve 19, i.e., out of contact with this surface 

1 25 surrounding the axiaj passage 1 2a of the 
cylindrical member 1 2. 

The mass 1 7 consists of or includes a 
suitable metallic material. The rings 18 niay 
be maide of rubber or elastomeric synthetic 

1 30 plastic material. It is also possible to replace 




the- rubber nnjgs 18 with other types of efastic 
elements which serve the same purpose, i.e., 
of coupling the mass 17 with the cylindncal 
member 1 2 so that these parts can freety ; 

5 oscillate with reference to each other. For 
example the rings 1 8 can be replaced by 
cushions which consist (0^^^ 
part) of filameteray metallic material and sur- 
rpund the end portions 1 7a of the nriass 1 7. 

10 Each of these end portions can be suirroUnded^ 
'by a single cushion or by two or nribre cush- 
ibris. Cushions of fjiamehtary metallic material 
Which can be uised as a substitute for the 
rings 1 is of Fig. 3 are distributed, for exam- ; 

15 pie, by the firm Stop-Choc of Magstadt, Fedr 
eral Republic Germany. 

The sleeve 19 (which can consist of a' 
suitable metallic nfiateriai) is optional, i.e:, the . 
coupling means may include or consist solely 

20 of elastic elOrriehts yifhich are dimensioned 
and distributed in such a way that they main- 
tain the peripheral surface of the nntass 17 out 
jof contact with the surface surrounding the 
passage 12a. An advantage of the sleeve 19 

25 (which can be properly held in the cylindrical 
member 12 by a single fastener T7b or by a 
relatively small numiber of fasteners) is that 
the entjre. dynamic damping sy^em 1 6 can 
be asserribled, in the form of a prefabricated 

30 module; butside of the cylindrical member 12 
and is thereupori adjusted so that the natural 
oscillation frequency of the: mass 1 7 is prop- 
erly attuned to that of the Imprinting roller 8. 
The thus adjusted or rnodified damping sys- 

35 tem. 1 6. is then inse^ into the passage 12a 
, and is fixed in selected ppsjtibn by th0 fas^- . 
: tener or fiastener^ 1^7^^ 

it has been found that the: system 16 
ensures rapid and effective damping of oscilla- ; 

4Q tory mpS/en^ of the imprinting roller 8,^^ 
eveni jf the outer diameter of the roller 8 is 
much smaller than iri hereto^^^ 
ing mechanisms and even if the BMP Of the 
rolleirs 6, 7, 8 and 9 is much higher than in . 

45 conventional printing mechanisms^ As men- 
tioned above, the roller 8 tends to oscillate at . 
its natural frequency when the top lands of 
the ridges 143 strike again^ the peripheral 
surface of the counterroller 9 through the 

50 medium of the running web 11> i.e., when 
such ridges ipply lines of ink to the material 
. of the weib at that side which facjes the roller 
8. The anriplitude of naturar frequency oscilla- 
tions of the roHer 8 could reach a value at 

55 which at least some of the ridges 1 4a would 
fail to contact the respective side of the web 
11 during travel of such ridges pas^^^^^ 
cbiiriterroller, 9. The imjp>roved fprmting mecha- 
riism applies identical irnages to successive 

60 unit iehgths of the running Web 1 1 even if the 
R P M of its rollers is su bstantially higher than 
in heretofore known printing mechanisms and 
even if the diameter of the roller B- is hot 
greater (but actually . less) than the diameter of 
65 the iiiiprinting rpjier in a cphvehtionaj niecha- 
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nism. This is paiticularly important in printing 
mechanismis wherein two or more pairs of 
rollers 8 and 9 are disposed at different levels 
so as to apply printed matter to two or riiore 
70 webs which may but need not run along . 
: = parallel paths, the dimensions (particularly 
height) of such multiplex printing mechanisms 
cari be reduced considerably if they utilize! 
rollers having relatively small diameters. 
75 The natural oscillation frequency of the. dy- . 
namic damping system 16 can be selected in. 
advance in such a way that it is optimally . 
attuned to that of the roller 8. Alternativeiy, i 
the natural frequency of the damping system 
80 16 can be adjusted so that it is properly 
related to that of the imprinting roller 8. For 
example, the natural oscillation frequency of 
the damping system 16 can be varied by 
replacing the mass 17 with a nnass having 
85 different dimensions, specific weight and/or 
other characteristics. Alternatively, or in addi- . 
tion to the just nrientioned adjustment of riatu- 
ral oscillation frequency, it is possible to ad- 
just such frequency be appropriate selection 
90 of the spring constant of the coupling ele- 
ments 18 and/or similar or otherwise configu- 
rated elastic coupling elements. Moreover/ vi- 
bratory movements of elastic elements which 
consist of rubber or a similar elastomeric . • 
95 material can be determined in advance by 
appropriate selection of their material and/or 
by resorting to other measures, e.g., by ap^ 
propriate selection of the configuration of ring- 
shaped eta^ic elements which are made of 
100 rubber or the like. For example, oscillations of 
: rubber ririgd can be selected or varied within a 
desired range by the provision of axially paral- 
lel holes bri bores (shown by broken lines, 9S 
at 1 8d) which form annuli around the fespec- 
; 1 05 tive end portions 1 7a of the cylindrical mass 
17. The axes Of the bores 18d are parallel to 
; tho commoh axis of the mass 17 and cylihdri- 
cal member 12 of the roller 8. 
It has been found that the operation of :the 
110 printing mechanism can be improved still fur- ^ 
ther, or that the operation of such mechanism 
can be improved tp be superior to that of, 
• conventional printing mechanisms, if the im- , 
proved mechanism is provided with several 
115 dyiiartiic diamping isystems, for example, with 
a discrete damping system for each of the 
rollers 8/ 9, with a discrete damping system - 
for each of the rollers 7, 8, with a discret^ 
damping system for each of the rollers 6,. 8, 
120 with a discrete damping system for each of 
the rollers 6, 7, 8 or 6, 8, 9 or 7, 8, 9, or 
with a discrete damping system for each of . 
the rdlleirs 6-9. It is further within the pur- 
. view of the invention to provide a dampirig 
1 25 system for the roller 6, 7 or 9, to provide 
damping systems for the rollers iB and 7 or 6 
and 9 or 7 and 9, or to provide damping 
systems' for the rollers 6, 7 and 9. In other 
: words, at least some improvements in opera- 
130 tion ..of the printing rhechariism can be d^ 
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tected even if the imprinting roller 8 does not . 
. embody a dynamic dampjng system, as long 

as at least one other roller of the printing 
: mechanism is equipped with the systenri 1 6 or 
i5. ian analogous dynamic damping system. 

■i'---\^:EBCh roller: which eriibpdies a dynamic 
damping systenri includes a. hollow tubular 
siippprt which donstitutes or corresponds to 
the cyiindricai member 1 2 of Fig. 3, and a 

10 dynamic daHnpIn^ system whic^^^ installed in 
the. ihteribr of the hollow tubular support and 
whose natural oscillation frequency is ade- 
quately attuned to that of the imprinting roller 
8 and/or to the natural oscillation frequency 

1 5 of the corresponding roller (namely, the roller 

* in whose support the damping system is in- 
stalled). 

It has been found that the operation of the 
printing mechanism is quieter and that the 

20 likelihood of development of blank spots on 
the running web or webs is reduced still 
further if such mechahisrn is provided with at 
least two discrete dynamic damping systems, 
especially if one of these systems is installed 

25 in the cylindrical member of the imprinting 
roller. The operation is especially satisfactory, 
. and;:-the likelihood of irn^^^^ 
extremdy high rotational speeds (even if the 
outer diameters pf the rollers a^^^^ extremely 

3p srhall) is even fess proh^^ ipiriritlng 
rnechanism cornprises a relatively large num- 
ber of discrete damping systems, especially a 
discrete damping system for each roller. As 
mentioned above, all of the dynamic damping 

35 systems (if the mechanism comprises tvyo or 
more damping systems) may be of identical 
design or they rnay be of similar design 
(including the dimensions of their cpmpo- 
nehtsj. Therefore, the drawing does not illus- 

40 trate the damping system or systems which 
are or which may be installed in the tubular 
support of the roller 6, 7 and/or 9. 

It is preferred to install the. dynamic damp- 
ing system 16 or an analogous damping sys- 
.45 tern in that portion of the respective tubular 
support which is subject to flexure-induced 
oscillations of maximum amplitude: For exam- 
ple, if the roller is likely to flex at a maxinrium 
amplitude in the central portion 

50 trunnions, the damping system: is installed 
midway betweein the axial ends of the respec- 
tive tubular support. This greatly reduces the 
amj3litude of (or completely eliminates) flex- : 
ufe-induced oscillations of the roller or rollers, . 

55 llie irhproved pririting systeim 

quietly because of the absence of oscillations 
(or due to pronounced rediictibn of the ampli- 
tude of oscillations) of its rollers; This invari- : 
ably Improves the quality of the printed .image 

60 which is applied to one side pf the furining 
web. 

the special advantage of the invention is 
shown by the following example. It has been 
provided ai printing arrangement shpvyn in Fig* 
65 1 . The outer diameter of the printing roller 8 



was 1 1 1 mm. The outer diameter is predeter- 
mined by the circumiference of the printing 
roller which depends on the isize of the de- 
sired product 

70 The cylindrical member 1 2 consisted of 
nietal and had an outer diameter of 90 mm. 
The outer diameter of the sleeve 19 was 65 
mm. The length of the printing roller was 
1400 mm arid the length of the damping 

75 system; 16 was 200 mm. The diameters of . 
the other rollers were 1 57 mm. Only the 
printing roller vyas provided with a damping 
system corresponding to the invention. The 
rotating sp^ed of the printing roller according 

80 to the invention could be increased up to 30 
percent over the maximum rotating speed of 
conventional printing rollers without quality: 
impairrnent of the printed image. 

85 CLAIMS 

1 . In a mechanism for applying coloring 
niatter to a running web of paper or the like, 
the combination of a plurality of rotary comr 
ponents at least one of which is hollow and 
90 exhibits the tendency to oscillate at a predet- 
ermined natural frequency during rotation 
thereof; and a dynamic damping system in- 
stalled in said one component and having a 
naturail oscillation frequency >vhich is attuned 
95 to that of said one comj3onent. 

2^ the combination of claim 1, wherein 
said rotary cdmporiients include an: irnprihting 
roller and a ecu nterroller, said rollers defining 
• a nip for the transport of the web there- 
100 through and one of said rollers constituting 
said one rotary component. 

3. The combination of claim 2, wherein 
said one roller is said imprinting roller. 

4. The combination of claim 2, wherein 
1 05 said one roller is said counterroller, 

5. The combination of claim 1, wherein 
said rotary components include an imprinting 
roller which is imnriediately adjacent to said 
path and a second roller arranged to transfer 

110 liquid coloring matter to selected peripheral 
portions of isaid imprinting roller, one of said 
rollers constituting said one rotary component. 

6. The combination of claim 5, wherein 
said one roller is said second roller. 

115 7. The combination of claim 1, further 
: comprising a reservoir for a supply of liquid 
coloring matter, said rotary components in- 
cluding an imprinting roller which is immedi- 
ately adjacent to one side of said path and 

120 rtieans for delivering coloring nriatter from said 
reservoir to selected peripheral portions of 
said imprinting roller, said delivering means 
including a second roller which dips into the 
coloring rnatter in said reservoir, one of said 
: 12i5 rollers constituting said one rotary component. 

8. The cpmbiriation of clainri 7, wherein 
said one roller Is said second roller^ 

9. The combination of claim 1 , wherein 
said one component is a roller including a 

1 30 hollow tubular support and said damping sys- 
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tern includes a mass disposed in the interior 
of said support and means for cogpling said 
mass to said support so that the latter is free 
tp oscillate relative to said mass,and vice 
5 versa. 

10. The combination of claim 9, wherein 
said coupling means includes elastic iBlements, 

1 1 . The combinatioh of claim 1 0, wherein 
said mass is a cylinder and said coupling 

10 means further comprises a sleeve coaxial with 
and instalied in said roller, said elastic ele- 
ments being disposed between said mass and ; . 
said sleeve so as to maintain thei mass out of 
direct contact with the sleeve. 

15 12. the cdmbination of claim 1 1 , wh 
said support has an axial passage and said 
sleeye is disposed in said passage. 

13. The combination of claim 1 0, wherein 
at least one of said elements is a ring. 
. 20 ; 14. The combination of claim 10, wherein 
said mass is a cylinder having first and secbhd 
end portions and said elastic elements include 
rings sun^ounding the end portions of said 
cylinder. 

25 1 5. The combination of clainri 1 , wherein 
said one component is a roller including a 
hollow portion which is subject to maximal 
flexural stresses when said roller is driven, 
said damping system being installed in said 

30 hollow portion. 

1 6, The combination of claim 1 , wherisin 
said rotary components are rollers including 
an imprinting roller which is immediately adja- 
cent to one side of said path and at Jeast one 

35 adclitional roller, said imprinting roller consti- 
tuting said one component. 
, 17. The combination of claim 1 6^ wherein 
said additional roller is hollow and further 
comprising a second dynamic damping sys- 

40 temjnstalled in said additional roller, said 
additional roller tending to oscillate at a given 
natural frequency in response to rotation^ 
thereof and said second damping ^system hav- 
■ 'rtg a haturaj oscillation frequeric^ attuned to 

45 said given frequency. ^^-^ . ; : 

18. The combination of cJaini 1 , wherein 
. the number of said rotary components ex- : 

ceeds two and at least two of said compo- 
nents are hollpvy, and further comprising an 
50 additional dynamic damping system for the 
other hollow compbheht. 

1 9. The combination of claim 1 , wherein 
said components are rotatable about parallel 
axes and said one component has a peripheral 

55 surface and at least one protuberance on said 
surface. 

20. In a mechanism for applying coloring 
matter to a r^unning web of paper or the like, 

^ the combination of a plurality of rotary com- 
oO ponents, substantially as herein described 

with reference to and as illustrated in the 

accompanying drawings. 
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